Purpose -The purpose of this paper is to develop an assessment methodology that can be used to evaluate performance of Small and Medium Enterprises (SMEs) in the manufacturing sector.
Introduction
SMEs have received great attention in recent years due to the important role they play in most national economies, in both developed and developing countries. They are perceived as the main drivers of economic growth, product innovation and job creation in the United Kingdom (UK) (Stanworth and Purdy, 2003) . The globalisation and growth in markets has led to pressures on companies, including SMEs, and made the level of competition very high. Therefore, the SMEs need to adopt different improvement approaches to remain competitive. There are many approaches available for SMEs which can bring change and make improvement in their performance, such as Lean Tools, Six Sigma, Total Quality Management (TQM) and Enterprise Resource Planning (ERP) systems. Therefore, before implementing any new initiative for improvement, SMEs need to measure and assess their current performance in order to identify the opportunities and select the appropriate techniques for improvement.
The conducted literature review shows that several suggestions have been made with regard to assessment method effectiveness. According to , although the effect of the assessment methods on large companies has been demonstrated comprehensively in existing literature, little attention has been paid to SMEs adopting such methods. In recent years the most important changes have created a favourable context for the implementation of performance measurement systems in SMEs, particularly in the manufacturing sector (Garengo et al., 2005) .
In order to contribute to the literature, this paper presents an assessment methodology which can be used in manufacturing SMEs, based on a method developed by Ahmad and Benson (1999) . This paper is structured as follows: Firstly, review the literature to identify an assessment methodology. Secondly, a developed methodology that can be used in SMEs with respect to the study aim. The methodology was tested through three cases studies and the results obtained are presented. Finally, discuss and conclude findings, highlighting implications for research and practice. The developed methodology of this paper is beneficial particularly for manufacturing SMEs because the study presents a set of appropriate key performance indicators (KPIs) to measure their performance. In addition, the paper contributes to the literature related to the assessment methodology from the SMEs perspective.
Research methodology
Two main methods have been employed in this paper: a literature review and a multiple case study of SMEs.


Literature review
An initial literature survey was undertaken to establish the status of current knowledge in the area of performance measurement and assessment methodologies.
Performance Measurement in SMEs
SMEs operate in a high and dynamic turbulent environment Kennerley and Neely, 2003; Cocca and Alberti, 2010; Barrows and Neely, 2011) . Therefore, it is important for the SMEs to be able to rapidly change and interpret these changes accurately and to respond to market change appropriately. Thus, several authors have highlighted the significance for all major companies in evaluating and modifying performance measures in order to adapt to the rapidly changing and highly competitive business environment (Eccles, 1991; Kennerley and Neely, 2002) .
Currently, the literature presents many models designed for large companies, but these models do not appear to apply very well to SMEs, as they are too multi-staged, focus too much on strategy, long-term and timemoney consuming (See e.g. The strategic measurement analysis and reporting technique (SMART) Lynch and Cross, 1991; balanced scorecard, Kaplan and Norton, 1992 ; the performance prism, Neely and Kennerley, 2002 ; the hierarchical performance measurement system, Keegan et al., 1989) . Nudurupati et al, (2011) stated that a number of independent researchers, having examined and explored performance measurement from SMEs perspective, concluded that the majority of performance measurement work, although theoretically valid, does not take into consideration the fundamental differences between SMEs and larger organisations, thus resulting in the poor adoption of performance measurement practices in SMEs. Nevertheless, the most recognised work in performance measurement in SMEs was carried out by Taticchi et al 2010; Taticchi et al 2008; Garengo et al., 2005; Manville, 2006; Chennell et al., 2000; Laitinen, 1996 Laitinen, , 2002 Cocca and Alberti, 2010 . According to Garengo et al, (2005) , in the last 15 years, the eight most widely used performance measurement models are:
1. Performance measurement matrix (Keegan et al., 1989) . 2. Performance pyramid system (Lynch and Cross, 1991) 3. Performance measurement system for service industries (Fitzgerald et al., 1991) 4. Balanced Scorecard Norton, 1992, 1996) 5. Integrated performance measurement system (Bititci et al., 1997) director, implying that it is designed only for companies where the top management has complete control. (Laitinen, 2002) An extensive survey was conducted by Taticchi et al. (2010) to review the existing literature, covering over 6600 journal articles on performance measurement and management and performance measurement systems (PMSs) over a period of 40 years of publications. It was observed that interest in performance measurement and management subject increased in the last 20 years and it is also noted that the evolution of focus on performance from a financial perspective is geared towards focussing on performance from a non-financial perspective, see Figure 3 . However, from previous studies it is understood that there was a significant lack of work in measuring and assessing SMEs performance. A similar statement was published more than ten years ago by , which stated that despite the extensive research that has been carried out to investigate the needs and characteristics of performance measurement systems in large organisations, there is a considerable lack of published research relating to SMEs. 
Assessment methodologies
According to Wiele et al. (1995) , a self-assessment is defined as "a comprehensive and systematic review of an organization's activities and results referenced against a model of business excellence. It allows the organization to discern clearly its strengths and areas in which improvements can be made and culminates in planned improvement actions which can be monitored for progress". In spite of this fact, they illustrate that the process of measurement is particularly effective in SMEs and allows them to continuously improve their performance (Cassell et al., 2001; St-Pierre and Delisle, 2006 ) and yet searching the literature reveals that there is no adequate assessment methodology for SMEs. The next section evaluates several manufacturing assessment methodologies.
Method one. The aim of the maturity grids method is to codify best practice understanding of what might be regarded as good and bad practice along with a number of intermediaries in an accessible way to enable opportunities for improvement to be determined (Moultrie et al., 2007) . The method is structured in such a way as to meet the needs of SMEs. Maturity grids were proposed by Garengo et al. (2005) and Cocca and Alberti, (2010) as appropriate assessment methods for SMEs because they are simple and user-friendly, do not require much time to implement, limited resources are needed and they do not need external consultants. (Moultrie et al., 2007) Method two. A methodology introduced by (Peter W) that was adopted from the European Foundation for Quality Management (EFQM) which is based on qualitative assessment. Figure 5 illustrates this method. Method three. An assessment tool was introduced by (Gilgeous and Gilgeous, 2001) . In this method, the majority of assessing elements are qualitative, and therefore quantitative performance measurement cannot be obtained. An example of this method is shown below: Figure 6 . An Example of Self-Assessment (Gilgeous and Gilgeous, 2001) Method four. Another method developed by Ahmad and Benson (1999) was reviewed, an example is shown in Figure 7 . Implementing this method allowed assessment of the company performance in a quantitative manner, as well as availability of a set of supporting equations, which can be utilised after generating data from the practice and assessing accurate performance. These equations will help to define formula and source of data.
1. Do you routinely measure the % of On-Time-In-Full delivery (OTIF) delivery performance?
Yes No
This year measure………… Previous year measure………… 2. Do you routinely measure the customer complaints -% of orders delivered?
This year measure………… Previous year measure………… 3. Do you routinely measure the % Product Rate?
This year measure………… Previous year measure………… 4. Do you routinely measure the Overall Equipment Effectiveness OEE?
This year measure………… Previous year measure………… Figure 7 . An Example from the KPI Assessment (Ahmad and Benson, 1999) Several assessment methods were identified in the existing literature; these methods have some aspects which make them suitable for implementation in SMEs, particularly the maturity grids method. The identified assessment methods were assessed based on the suitability of these methods for their use in assessing manufacturing SMEs and meeting the aims of this study. The method introduced by Ahmad and Benson (1999) was determined to be an appropriate method for this study, as the rest of the methods were neither able to draw a quantitative performance measure, nor able to meet the aim of this study. Thus, an assessment model has been developed based on Ahmad and Benson's methodology, with some modifications in order to meet the purpose of this study.
According to Taticchi et al. (2010) , performance measurement has diverted from a financial perspective to a non-financial perspective; thus, the proposed methodology in this study focuses on the non-financial perspective. The advantages of this methodology cover areas such as quality, delivery and customer complaints, which are considered by many researchers as the most important aspects of manufacturing performance. In addition, this methodology has two parallel phases, which means the phases do not depend on each other. Therefore, this makes the proposed methodology more effective as each phase has a degree of freedom. Thus, if the outcome of one phase cannot be achieved, it will not have an effect on the other phase but some value can still be gained. Finally, the introduced methodology concept identifies the most urgently required actions and therefore provides a road map for SMEs to start a continuous improvement journey to becoming a world class manufacturing company. 
Case studies
In order to capture the data requirement to answer the questions in phases 1 and 2 of the proposed methodology, a case study approach was adopted for the data collection. Visits were made to the selected companies and semi-structured interviews were conducted. The questions in the interviews have been kept as simple as possible to be answered. The case study was undertaken to assess the relevance of proposed methodology in SME context. The current investigation involved three samples from manufacturing SMEs, each located in the North-East of England. The rationale for the selection of these samples was the definition of SMEs by the European Commission (2010), whose criteria for the companies involved in this study was: "SME companies with less than 250 employees and maximum turnover of 50 million Euros or with a balance sheet total of 43 million Euros". The assessment form which was utilised in the interviews is structured as follows:
 The first part investigates the general information of the company profile with questions related to the company size, number of employees and current annual sales revenue, types of product made and year of establishment.
 The second part explores the opportunities and benefits in companies. Ten questions were designed, each question representing areas where opportunities and benefits may lie, the respondents were asked to answer the ten questions and rank potential opportunities and benefits into three levels:-low, medium, and high which should be judged against their best knowledge.
 The last part of the assessment form is the most important and the most difficult. The exact numerical values need to be determined because it needs to be calculated using some equations. Substantial effort has been made to complete this part; however, sometimes numerical values were not available. In such cases, the respondents were asked to use their best judgement to estimate the numerical value.
Furthermore, to gain a better understanding of different issues in relation to assessment practices in the company and revised or amended data obtained in assessment form, a number of collection techniques were undertaken, including participant observation, meetings with some of the company staff and review related documents. By conducting all these techniques, qualitative data about the present performance measurement systems was captured. After collecting the data, a set of equations adopted from Ahmad and Benson, (1999) were utilised, aiming to generate a list of actual performance value which will be benchmarked against the world class performance of the company. The definition of the world class performance here is the best performance they have ever achieved at any time. The theory is that the company should always be able to perform at the best performance ever achieved at any time, the argument being that if a certain level of performance could be achieved on one occasion, it should be achieved at all times. Below is set of equations which have been utilised in this study, which are also used as KPIs for the companies' performance. 
Results
The previous studies emphasised the need and the importance of developing an appropriate methodology to measure and assess manufacturing SMEs performance. Many studies have stated that SMEs have not attained a mature level of assessment methodology. More recent literature highlights the need for further investigation in these areas and shows the benefits that can be gained from implementing an assessment methodology are not limited to large companies, but SMEs can also benefit from such techniques. Moreover, all participants in this study acknowledged that there is no proper approach to assess their company's performance and this is consistent with the results obtained from the literature.
In this study, the developed methodology focuses on the opportunities and benefits, and determines the KPIs utilised to identify the performance gaps. The data obtained by applying the developed assessment methodology to the three SMEs shows the following results.
In Table II the opportunities and benefits of companies A, B and C, can be seen. It demonstrated that for all three companies, the company output is considered to be a high potential, whereas the following three points are considered to be low potential areas for gaining opportunities and benefits:
 Increasing employee training and empowerment.  Improving material and source goods delivery, reliability and reduced stock levels.  Potential of customer feedback adding value to the product.
The companies differ in some areas, for example the potential for reducing the total maintenance costs in company A is high, company B is medium and in company C is low. 
L=Low, M= Medium, H=High
Although opportunities and benefits can be determined from Table II , and the company can identify the greatest potential for improvements, which in itself is not sufficient to draw a clear picture and assess the company's performance. Therefore, the second phase of the methodology is providing the assessment of the current performance of the company. The essential element of this phase is the calculation of KPIs, the subsequent outcomes and the ranking of the results using a scale from 0 to 10, where 0 represents low performance and 10 represents world class performance, thus facilitating the identification of performance gaps and determining the overall company performance.
From Table III and Figure 10 , it can be noted that the KPIs can be divided into three categories based on their proximity to world class performance; some of the KPIs in the three companies are close to world class performance scoring 9, 8 and 7 in the rank scale, they are:  Manufacturing added value per employee  OTIF  Customer complaints Other KPIs which are considered to be far from achieving world class performance scoring 1 in the rank scale are:
 Maintenance cost  Process capability  Change time of routine tasks affecting reduction However, there are some KPIs in between the extremes which are:  Adherence to production plan  Product rate Also, it was observed that there is clear variance in KPI 9 (availability) as this KPI scored 1 in the ranking scale for company A, 6 for company B and 9 for company C. 
KPI 5
Adherence to production plan 6 6 7 10 10 10 4 4 3
KPI 6
Quality rate 6 9 9 10 10 10 4 1 1
KPI 7
Product rate 4 3 7 10 10 10 6 7 3
KPI 8
Stock turn 2 4 1 10 10 10 8 6 9
KPI 9 Availability 1 6 9 10 10 10 9 4 1
KPI 10
Maintenance cost 1 1 1 10 10 10 9 9 9
KPI 11
Process capability (CpK) 1 1 1 10 10 10 9 9 9
KPI 12
Change time of routine tasks affecting reduction 1 1 1 10 10 10 9 9 9 Interpretation of the data was carried out individually, as shown in Figures 11 and 12 . Data from company A illustrates the performance gaps and uses ABC classifications to categorise the KPIs according to their gap performance; the higher performance volume, which in this case was close to a world class performance, was coded as A category; low performance volume was coded as D category and the average performance of KPIs was considered to be within B and C categories. This technique will ensure that the lowest performing KPIs will be given greater scrutiny and consideration in order to address the problem. The total score of the actual company's performance can be identified, as shown in Table III , by adding the entire total score determined by their areas of performance and ranking. Company A scored 47.5%; hence, based on the scale shown in Table IV , the current performance of the company was placed in the average zone. 
Discussion
It has been stated in the literature review that SMEs represent the most important driver of the economy; therefore, it is necessary to improve their competitiveness. Since assessing company performance is a vital process for company improvement, an attempt to develop an assessment methodology which can be adopted by SMEs was conducted in this study. Prior work has documented the effectiveness of the assessment methodology in improving company performance, yet the attention being paid to SMEs is not adequate. Most of these studies have focused on large companies and are based on qualitative assessment. In this study, the literature was reviewed in order to identify the existing assessment methodology and the assessment methodology was developed and evaluated through three SME case studies. There are many assessment methodologies used by companies to assess their performance; some are based on questionnaires and the rating of aspects, whereas others use semi-structured interviews. However, most of these methodologies were developed to refer to a particular company requirement or industrial aspects. Therefore, the measures are derived from the needs of a certain company and cannot be applied for most other companies. In general, although the assessment methodologies are not widely used in manufacturing SMEs, they are highly appreciated in the literature, as it is believed that assessment methodologies are very useful for improving company performance.
Phase one in this methodology enabled classification of the potential opportunities and benefits into three levels: high, medium and low, as shown in Table II . Conducting this step is valuable because it is not possible to give equal importance to all areas, particularly to SMEs with limited resources. This will assist the companies in focusing on the areas which have high potential to gain benefits. In this phase, all the participants in this study believe that the potential for increasing the company output is high. This is not surprising because there is always room for increasing the output; it is a good indicator that the companies believe they could do more, as it shows that they are to some extent ready to improve. However, an issue companies should take into consideration is that the increase in output should be to fulfil customer demands; otherwise the company will end up having excessive finished goods on their hands with no demand for them. This will increase the inventory level and cause many problems, therefore companies should know when and how they need to increase their output. Also, the results show that there are other areas to be considered by the three companies which have low potential for benefits, thus these areas could be given less priority as expected benefits are low, at least in the present scenario. Moreover, due to differences in style and priorities, each company reflects the potential of opportunities and benefits differently in various areas. This occurred in the areas of improving uptime and reducing total cost of maintenance. In both areas, the opportunities and benefits in company A is high, in company B is medium and in company C is low.
Phase two in this methodology determines the gaps in the company performance through calculation of the KPIs. From Table III it can be noted that there is variance in the KPIs, such as in KPI 9. This shows that this methodology is effective in highlighting the gaps in the current companies' performance. Additionally, there are some KPIs which are close to world class performance; these may be considered as important parameters for the companies which highlights that it is not necessary to take action against these KPIs in the present scenario. However, this is not consistent with some other KPIs which have a low performance score on the scale; this may be because these KPIs have been deemed less important by top management, or have less impact on the company's performance. Also, Table III shows the overall company performance can be identified by the sum of the ranks which are represented here as a weight of the KPIs and converted to a percentage. For example, the overall performance of company A is 47.5%. Therefore, according to this performance, the company is placed in the average zone. According to Table IV, company A has scope for improvement; the company appears to have average manufacturing and maintenance practices which could be improved. The assessment has highlighted areas of the company with further potential.
The investigation has also revealed that according to the categories clarified in Figure 12 , a company can set these KPIs according to their priorities, in order to determine which KPIs need immediate action and can be addressed later; this will support the company to make decisions that are realistic and achievable. However, this needs to be arranged in accordance with the company's requirements and capability as prioritising the KPIs differs from one company to another depending on the company's strategy. The introduced assessment methodology differs mainly from the previous methodology in its reference to identify the available opportunities and benefits within the company in order to make use of them, and also to quantify the gaps to allow the company to set theoretical performance targets as a source of performance benchmarks. This methodology is considered as a first step towards improvement for SMEs because it will enable the SMEs to develop guidelines in order to adopt effective and more appropriate improvement tools.
Conclusion
The main purpose of this study is to develop the assessment methodology for manufacturing SMEs in order to quantify current performance and determine the opportunities and benefits throughout the company. The literature has indicated that there is a need for more research into performance measurement and benchmarking practice which can be adopted by SMEs. Evidence suggests that no universal assessment method exists which is appropriate for all companies. Various assessment methods have been proposed, with little attention paid to developing measurement and assessment methods suitable for adoption by manufacturing SMEs. Evidence in this study shows that assessing and measuring the manufacturing performance of SMEs is not a difficult task facing the SMEs; the real challenge for SMEs is to change their own developed culture, which believes that the assessment of performance is a difficult, costly procedure, thus the implementation of change in culture can be financially burdensome, particularly when there is doubt as to whether there will be benefits from such implementation. In fact there is an assumption that SMEs are different from large companies, thus, they require an assessment performance method specifically tailored to their unique characteristics and needs. This paper describes the development of an assessment method which can be used by manufacturing SMEs to assess their performance. Based on the outcomes of this study, the three SMEs involved have a strong belief that many opportunities and benefits can be achieved in a number of areas, resulting in motivating the SMEs to improve. The results also suggested that the implementation of the proposal method will help manufacturing SMEs to identify areas where opportunities and benefits can be gained. Likewise, from these three case studies, it can be concluded that the developed assessment method is an appropriate and suitable method for SMEs to assess their performance. The method can be used to identify gaps and benchmark company performance to ensure continuous improvement. This assessment will create a vision and clarify what improvement the company should make, by determining the current performance of the company and identification of areas where more opportunity and benefits are available, thus indicating where improvements can be made and which action needs to be taken. It should also be noted that the application of the method in this study is not limited to the three SMEs involved in the study; rather it is a method of assessing performance within many manufacturing SMEs in the real world. However, there are limitations to this study which could provide a basis for further research; extending the sample from three to a larger sample would be desirable in order to enhance the generalisation of the findings. Further research questions remain, namely what should be done after an assessment of the company's performance? The authors' opinion is to implement an appropriate improvement method, such as Lean tools, TQM and ERP systems, which will be decided by the respective SME management using their experience and knowledge of their own organisation and its place in the market.
